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1. 2β + γ from Bd(t)→ D(∗)±π∓ or Bd(t)→ D(∗)±ρ∓

2. γ from B → D(∗)0K

3. aCP in b→ sqq penguin decays

4. Summary
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1. 2β + γ from Bd(t) → D(∗)±π∓ or Bd(t) → D(∗)±ρ∓

The B factories try to extract 2β+γ from a tagged study of Bd(t)→ D(∗)±π∓
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Unfortunately

r =

∣

∣

∣

∣

A(b→ u)

A(b→ u)

∣

∣

∣

∣

∼ 0.02

Neclecting terms of order r2, the time evolution determines

r sin(2β + γ) cos δ and r cos(2β + γ) sin δ

⇒ They need extra information on r.

Next slides: from Riccardo Faccini’s talk at SLAC/INT workshop.
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Determination of rf
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We currently use SU(3) to estimate rf:

r(Dπ) = 0.020 ± 0.003        r(D*π) = 0.015+0.004
-0.006 r(Dρ) = 0.003±0.006

These errors are experimental only 02.010.1
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They relate

� �
�

�

�

� �

���

	�
 � 
��

to

� �
�

�

�

� �

���

��� � ����

,

but a SU(3)F transformation requires to exchange all d’s with s’s.

⇒ Need
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Can the Tevatron measure Br(
( )

Bs → D
(∗)−
s K+) or Br(

( )

Bs → D
(∗)−
s K∗+)?

Also Br(Bs → D(∗)−K+) will shed light on SU(3)F breaking.
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Constraint on 2β+γ:
bayesian

Flat prior for 2β+γ,
strong phases

68 % 90%68 % 90%

ρ

η

γβ +2

o)88(2 40

39

+
−=+ γβ

Gaussian prior for rf from SU(3)
+30% flat (theoretical) error
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Constraint on sin(2β+γ):
frequentistic

Current WA + rf +from SU(3) +30% theoretical 

|sin(2β+γ)|>0.49 @ 68%CL

|sin(2β+γ)|>0.27 @ 90%CL

1-
C

L
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100% error on SU(3)
� Still dominated by exp errors. Would 

you sleep better with 100% error on 
�r� derived assuming SU(3)?

o)4389(2 ±=+ γβ

o)88(2 40

39

+
−=+ γβwas
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What in 2008?
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- Error on rf starts to have an impact
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σ
σ From BaBar

partial B→D*π
result

Assuming BaBar+Belle will have 2ab-1

- Error computed scaling the statistical error
with the luminosity and assuming:
- Central values assumed to deviate
the same number of σ from expected 
af and cf,LEP values as now

Interpretation: current rffrom SU(3)
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2. γ from B → D(∗)0K

Need branching fractions only.

B factories can study:

Gronau-London-Wyler:
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Dunietz:
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Gronau, Grossman, Shuhmaher, Soffer, Zupan:
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In all cases the smaller amplitude A(b→ u) has roughly the same size. In the

GLW method the A(b→ c) amplitude is much larger, but that does not help:

Br ∝ |A(b→ c)|2, aCP ∝ r =
|A(b→ u)|

|A(b→ c)|

Thus if aCP is smaller by some factor x, one needs x2 times as many events

to get the same relative accuracy, compensating the gain in Br.

All methods require to study different
( )

D0 → f decays in the decay chain

B →
( )

D0X.

At the B factories a full Dalitz analysis of
( )

D0 → Ksπ
+π− is currently the best

method.

Next slides: from Tim Gershon’s talk at SLAC/INT workshop.
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Results


3�68	15
�14�13�11

��70�31	10
�12

	11
�14

Belle (275 M BB pairs)

BaBar (227 M BB pairs)
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Only at the Tevatron one can measure γ from Bs decays:

Gronau, Grossman, Shuhmaher, Soffer, Zupan:
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See my Chicago Flavor talk of April 22, 2005:
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D0 → K−π+ D0 → K−π+

λ2 1
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These measurements of γ from tree-tree interference are modular: One can

combine information from different measurements, one can add knowledge

gained from new
( )

D0 → f decays which become accessible with increasing

statistics. All decays B →
( )

D0 [→ f ]X decays involve three hadronic

parameters related to B →
( )

D0 X and one strong phase δf related to
( )

D0 → f . Since e.g. the same δK−π+ enters B+ →
( )

D0 [→ K−π+]K+,
( )

Bd →
( )

D0 [→ K−π+]KS , Bs →
( )

D0 [→ K−π+]K0∗ and moreover δK−π+ can

be measured by CLEO-c, the combination of different measurements helps to

overconstrain the hadronic parameters involved.

Another example:

Br(
( )

Bd →
( )

D0 [→ K±π∓]KS) and Br(
( )

Bd →
( )

D0 [→ K∗±K∓]KS are not

sufficient to determine γ, because one has 4 measurements with 5 parameters.

Including Br(
( )

Bs →
( )

D0 [→ K±π∓]φ) and Br(
( )

Bs →
( )

D0 [→ K∗±K∓]φ) adds

3 more parameters and 4 more measurements, and one can solve for γ.
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Recommended:

http://www.int.washington.edu/talks/WorkShops/int 05 1/People/Grossman Y/yuval-

grossman RDFTNS.pdf

http://www.int.washington.edu/talks/WorkShops/int 05 1/People/Soni A/soni talk.pdf
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3. aCP in b → sqq penguin decays

The mixing induced CP asymmetries in b→ sqq decays show a promising

deviation from the Standard Model.

Next slides: from Andreas Höcker’s and Matthias Neubert’s talks at

SLAC/INT workshop.
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Implications for Tevatron physics

• Bs physics allows to study some pure penguin b→ sdd decays:

Bs → KSKS , Bs → K0∗KS and so on.

• Look for direct CP violation (need to be lucky with non-zero strong

phase). There is no advantage here in Bs over Bd or B+.

• The lifetime information in Bs → φφ, Bs → KSKS , Bs → K+K− . . . is

sensitive to the potentially new CP phase in b→ sqq (see my Chicago

Flavor seminar of February 25, 2005).

• A study of Bs → φρ allows to find out to which extent the new physics

amplitude violates isospin.
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• In the longer term tagged studies of mixing-induced CP asymmetries in Bs

decays are helpful, because in all possible b→ sqq decays Bs → f and

Bs → f interfere! (The final state has quark contents ssqq.) The

corresponding Bd decays studied by BaBar and BELLE all have a KS (or

KL) in the final state to allow for the interference of Bd → f and

Bd → f . (The final state has quark contents (ds± sd)qq).

By the end of Run-II can we hope for a tagged study of e.g.

Bs → K+K−?
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4. Summary

• The measurement of sin(2β + γ) from Bd(t)→ D(∗)±π∓ and

Bd(t)→ D(∗)±ρ∓ at the B factories profits from the knowledge of the

branching fractions Br(
( )

Bs → D
(∗)−
(s) K+) and Br(

( )

Bs → D
(∗)−
(s) K∗+).

• The determination of γ from B →
( )

D0X is modular and profits from the

combination of different measurements at BaBar, BELLE, CDF and

CLEO-c. Go for
( )

Bs →
( )

D0φ!

• The b→ sqq CP puzzle found at the B factories can be studied from the

lifetimes in Bs decays, if ∆ΓBs
is large. All b→ sqq decays of the Bs

meson are sensitive to the interference of Bs → f and Bs → f .
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